This paper uses a unique dataset on daily capital flows to the Swedish bond market to analyse the relative information endowment of domestic and foreign investors.
Introduction
A growing literature studies the relationship between international portfolio investment and asset returns. Most of this literature studies the effect of investments in equity markets, in particular emerging markets. The fact that very little work has been made using bond market data can be attributed to the lack of high quality data. As most bond markets operate as decentralised dealer markets, it has been hard to establish comprehensive datasets on trading.
In the Swedish bond market, however, primary dealers are subject to strict reporting requirement. This provides an unprecedented opportunity to extend earlier equity market results to a well developed bond market. The Swedish central bank, Sveriges Riksbank, has collected daily transaction data from all market participants creating a dataset that is unique both in comprehensiveness and detail. Furthermore, the dataset is from a country without capital restrictions and a floating exchange rate, eliminating many of the empirical problems encountered when studying, for example, emerging markets.
The capital flow information has never been observed by market participants.
This means that, for once, the econometrician has an informational advantage over market participants. The daily data permits inference on both concurrent and the lagged price adjustment. If capital flows are publicly available, market participants would presumably trade more aggressively on their information, reducing lagged price effects.
Contrary to conventional wisdom, the paper concludes that foreign investors are better informed about future Swedish bond prices than Swedish investors. It thus provides a contrasting backdrop to the ongoing discussion of home bias, the effects of internationalisation of financial markets, and the influence of foreign investors on capital markets.
Theoretical background
This paper uses the correlation between capital flows and bond returns to determine the relative information endowment of international and domestic investors. The methodology is based on standard results derived in the literature on noisy rational expectations equilibria (REE, see Hellwig, 1980 , Kyle, 1985 , 1989 , and is widely used to study the relationship between capital flows and equity returns (e.g. Brennan and Cao, 1997 , Froot et al., 1998 , Grinblatt and Keloharju, 1998 .
In this literature, price changes corresponds to changes in the commonly perceived value of a security.
1 This implies that returns will be serially uncorrelated and that trading strategies based on public information such as past prices cannot be profitable. Regardless of the chosen REE framework, there are three identifiable trader types, the noise trader, the informed trader and the market maker (e.g. Kyle, 1989) .
A noise trader is an investor who trades for reasons unrelated to the future value of a security, for example due to a liquidity shock or for hedging purposes.
Since noise traders cannot credibly signal the non-informational nature of their trades, a net purchase made by a noise trader will tend to push up the price temporarily. After a while, prices return to their prior level.
The informed investor, on the other hand, implements a profit maximising trading strategy that is based on information not yet reflected in securities prices. The resulting profits correspond to losses for the noise traders. A net purchase made by an informed investor pushes up a price permanently. The price increase will be followed by continued price increases and net purchases until the information of the informed investor is fully reflected in prices.
If the number of informed investors is limited there may also be room for a third type of trader, the market maker. A market maker has no information that is not already reflected in securities prices, but can make trading profits by accommodating the demand of noise traders. Relative to a market without market makers, price efficiency will improve while losses of noise traders and profits of the informed investors are reduced. A market maker will act as a "contrarian investor," buying when prices drop and selling when prices increase.
Of course, any individual investor may change trader type depending on circumstances, possibly from one trade to the next. The statement that foreign investors tend to act as informed investors does thus not preclude these investors from occasionally trading as market makers or noise traders. It only implies that the average trading pattern of foreign investors corresponds to that of an informed investor.
In order to identify the "type" of a particular class of traders we can use the outlined correlation between price impact and net trades. Trades of active investors will be positively correlated with concurrent returns. Trades will be accommodated by "passive" investors who effectively act as market makers.
The price reaction after the trade allows us to make a distinction between informed and uninformed trades. Trades of the more informed investors will be positively correlated with future returns, while trades of trades of uninformed investors will be followed by price reversals.
Empirical evidence on asset returns and capital flows
The empirical literature on the relationship between capital flows and asset prices is dominated by studies of equity markets. An notable exception is Cebula and Koch (1989 Koch ( , 1994 who find that monthly capital flows to the us correlate positively with usd bond returns.
Most studies use monthly data on flows and returns , but some recent studies use daily data, for example, Froot et al. (1998) and Grinblatt and Keloharju (1998) . Froot et al. (1998) study US capital flows to foreign equity markets using a daily data set from a major US custodian bank. They find evidence of investment flows predicting future returns in emerging markets, a result consistent with US-based investors having better marginal information than local investors. However, capital flows to developed markets are negatively correlated with future returns indicating that US-based investors are at an informational disadvantage in these markets. Grinblatt and Keloharju (1998) Sellin (1996) shows that Swedish stock market returns are positively correlated with investment flows. However in the Swedish case, returns are subsequently reversed, leading to a net price effect of zero after three months and the conclusion that foreign investors act as noise traders.
The Swedish bond market
This section gives an overview of the structure of the Swedish bond market during the 1993-1996 sample period used for the empirical study. The Swedish bond market is a highly liquid dealer market, similar in structure to the foreign exchange market. 10-15 "primary dealers" display quotes in an electronic information system. 4 Quotes are usually honoured, but must be confirmed over telephone before a transaction is made. For a spot transaction, physical delivery is made after 5 bank days in a manual settlement procedure.
There are no capital controls facing either Swedish or foreign investors. The standard trade size is 20 million sek (2.5 million usd) face value.
Primary dealers are bound by contract with the Swedish National Debt
Office. In return for the exclusive right to bid for new issues in the primary market they must provide two-way quotes in benchmarks bonds, and maintain at least a 2% market share in both primary and secondary market.
The primary dealers act as intermediaries for all domestic and foreign in- than domestic holdings the turnover rate of foreign investors' holdings is much higher than that of domestic investors. This is similar to relatively high turnover rates of foreign investors' equity holdings reported by Tesar and Werner (1995) .
2 The data in this paragraph can be found in official central bank statistics. The reported holdings refer to 1995 and vary slightly over time between approximately 5% and 15% (Sveriges Riksbank, 1996) 3 A survey of bond holdings are available from Capital Access Inc. on a commercial basis. Swedish holdings as reported by Capital Access Inc are discussed in in Affärsvärlden (1997) . 4 The number of primary dealers changes due to mergers and entry/exit of smaller dealers. 
Data
As part of their contract with the Swedish National Debt Office, primary dealers provide daily reports of their trading to Sveriges Riksbank, the Swedish central bank. Virtually all trading in Swedish bonds and related instruments is made via a primary dealer resulting in a very comprehensive record of trading.
Reports specify the market value of net transactions made with three separate investor classes: domestic, foreign and other dealers. Spot and forward trades are reported separately. Trades are further divided into government bonds and mortgage bonds, resulting in four bond categories. As all dealers close the trading day with an empty book, inter-dealer trades sum to zero.
5
Reported trades with domestic and foreign investors are therefore equal with opposite sign. Net trades can thus be interpreted seen as an investment flow from foreign investors to the Swedish market.
The daily summary of primary dealer reports used in this paper is completely anonymous and there is no possibility of tracking transactions to individual dealers, market participants or bond issues. Individual reports and daily summaries have never been made public.
There are five separate series to measure of capital flow from foreign investors: Spot Government and Forward Government are spot and forward purchases of government bonds, while Spot Mortgage and Forward Government are spot and forward purchases of mortgage bonds. The series Total is the sum of the other four series. Table 2 gives an indication of the size of these flows. In 40% of the trading days the total capital flow is at least 2.7 billion sek.
The sample period is 1 January 1993 to 31 May 1996, starting relatively soon after the devaluation of the Swedish crown (November 1992). The first part of the sample period can thus be seen as period when the bond market tries to find the new equilibrium price dynamics under the flexible exchange rate regime. In addition to the capital flow series, data on yields on 10 year government bonds and exchange rates at market close have been collected from the Swedish central bank interest rate database.
6 Empirical results in the spot market.
Summary statistics
As would be expected if trades are based on informational differences, capital flows are positively autocorrelated (e.g. Kyle, 1985) . Spot Government and Spot
Mortgage have significant one-day autocorrelation as well as a day-of-the-week effect manifested in the five day autocorrelation (see table 4 ). Autocorrelation is low for the other series.
Estimation procedure
The estimation uses linear least squares. When series are aggregated over several trading days, regressions use overlapping observations. Standard error estimates are calculated using the gmm estimator of Hansen (1982 Hansen ( , 1985 . Reported significance levels are thus robust to both autocorrelation and conditional heteroskedasticity.
The immediate price effect of day t trades is measured as the interest rate change between the closing of day t − 1 and the closing of day t: i t − i t−1 . The lagged price effect of day t trades is measured as the price effect between the closing of day t and the closing of day t + 5: i t+5 − i t .
Swedish interest rates depend heavily on other European, mainly dem interest rates, therefore all regressions control for changes in dem interest rates.
Similar results obtain using the spread between sek and dem bond yields as dependent variable. Results are also robust to the choice for choices of aggregation frequency between 2 and 20 days. More elaborate modelling using, e.g., var models show no significant feedback effect from interest and exchange rates to capital flows.
Correlation between bond returns and capital flow
By estimating the correlation between capital flows and returns we can determine whether foreign investors trade actively or passively. The results presented in table 5 are unambiguous. Capital flows are positively correlated with Swedish bond returns. Theβ 1 estimate for Spot Government of −7.478 implies that a net purchase of 10 billion sek (12 billion usd) worth of government bonds correspond to a reduction of bond yields of 7.5 basis points. The price impact of capital flows is a measure of the difference in trading characteristics between the two investor groups. The positive correlation between flows and returns indicate that, in aggregate, foreign investors trade more "actively" than domestic investors. The stock market analogy of this result is that foreign investors submit mostly market orders while domestic investors trade using limit orders.
Positive correlation between net purchases and price changes is expected for both noise traders and informed traders (Kyle, 1989, Brennan and Cao, 1997) .
Using the correlation between bond returns and lagged capital flows we can determine to which extent foreign trades are based on information. International factors include similar information for other countries or the world economy. Since interest rate changes in, for example, Germany has a direct influence of Swedish interest rates levels knowledge of factors that determine German interest rates can be used for profitable trading in the Swedish bond market.
Such "international" factors should be expected to be better known by international investors. In any case, it is not to be expected that the experts on international interest rate determination are affiliated with Swedish bond market traders. If it is the case that foreign investors trade profitably in Swedish bonds using "international" information, this information should be valuable in other markets as well. 6.5 Correlation between ITL bond returns and lagged capital flow Table 7 shows the results of tests on whether capital flows to Sweden has any predictive power for future itl bond yields. It is hard to imagine a direct economic link between capital flows to Sweden and itl interest rate determination.
The link, if any should be informational: trades of foreign investors reflect information about fundamentals that are valuable also for pricing itl denominated debt instruments.
Results reported in table 7 are very similar to those obtained for sek bond yields in table 6; capital flows significantly predict future itl bond yields. This implies that at least part of trades of foreign investors result from better information on a factor in interest rate formation that affects both Sweden and
Italy.
There is no evidence of capital flows predicting future dem bond yields or the sek/dem exchange rate (estimation results not reported). This result supports the conventional market wisdom that sek bonds shares a "weak currency" factor with itl bonds.
flow controlling for international factors
In an integrated market it is not possible to find uniquely "Swedish" assets that are exclusive loaded on the "Swedish" factors. In addition it is possible that foreign assets are loaded on "Swedish" factors. However, by controlling for foreign asset prices we can determine whether the informational advantage of foreign investors extend to the pricing of Swedish debt in excess of factors such as the dem interest rates. Table 8 presents the results of such a regression. Here Swedish bond returns are controlled for concurrent yield changes for dem and itl, as well as the sek/dem exchange rate. Although the statistical significance is low, capital flows still seem to predict future Swedish bond yields after these controls.
This lead to the conclusion that that foreign investors are informed about pure Swedish fundamentals, in additional to international fundamentals.
Conclusions
This paper investigates whether foreign investors are more or less informed about future sek bond returns than Swedish investors. Contrary to earlier empirical studies, the evidence suggests that foreign investors are better informed of future Swedish bond prices. This conclusion is reached by showing that the net trades of foreign investors are informative for future sek bond returns.
This result is contrary to conventional wisdom, supposing that domestic investors should be better informed about local assets. Their presumably lower information costs would make it worthwhile to invest more in information gathering and as a result they will end up more informed.
However there are a number of factors that could explain the relative low informativeness of "Swedish" trades. Swedish investors are dominated by very large and sophisticated pension funds and insurance companies. These institutions hold a large fraction of their assets in sek denominated bonds. Therefore any liquidity will be directly meet by trading by buying or selling bonds. This will reduce the informational content of the average trade.
Swedish bonds make up only a small fraction of the portfolio of a typical foreign investor. Therefore liquidity shocks are less likely to be passed on into buy and sell decisions. It is also conceivable that international investors allocate capital and analytic resources to markets where they, at least temporarily, hold an informational advantage over domestic investors. 6 The relatively small size of their holdings make entry/exit feasible.
The informational advantage of foreign investors is partly due to pan-European fundamentals, reflected in the fact that the transaction series have explanatory power for future itl bond returns changes and partly due to knowledge of future order flow. However, when controlling for foreign factors, predictability remains, indicating that foreign investors are also better informed about pure "Swedish fundamentals."
The results are particularly interesting as they contradict the conventional wisdom of local investors being better informed about local economic prospects than foreign portfolio investors. This result makes the home bias puzzle even more puzzling -if foreign investors excel in foreign markets why do they not invest more of their assets abroad? On the other hand it makes the high turnover documented here and by Tesar and Werner (1995) less surprising. If foreigners profit from trading Swedish bonds, we should expect them to trade a lot.
